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Brief Introduction to OAG

. Group of accelerator physicists and programmers formed in
1995 to “apply the lessons of commissioning to accelerator
operation.”

. We write high-level applications for physicists, engineers,
and operators, e.g.,

— Automated startup and shutdown
— Orbit correction and steering
- Accelerator experiments

. We manage the accelerator data logging systems and
configuration control systems.

. Much of the software we write is generic and can be used in
any EPICS context.

Outline

. Brief introduction to Operations Analysis Group
. Intended audience

. What you'll learn

. How to access the software

. General features of OAG applications

. Accessing the accelerator data logs

. Performing data analysis

. Controlling things through EPICS

. Summary
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Intended Audience

. We cater to a range of users
— Programmers in a variety of languages
- Those who want commandline tools

— Those who want an easy-to-use graphical user interface
(GUI)

. Today, we'll concentrate the last type.
. Underlying software is the same.

. Two later talks will concentrate on the details.
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A Few Details What You Can Learn from this Talk

. We build our applications out of two components - Types of applications that are available from OAG

- Tcl/Tk: a scripting language that allows easily making - Features and usage of specific applications

graphical user interfaces (GUIs). - Detailed click-by-click guidance,

- SDDS: a type of general data file and a toolkit of C

. . - Review of the interface, or
programs that work with such files.

s . - Listing of major features.
. Almost all the screen-shots in this presentation are Tcl/Tk

GUISs. . Important concepts for using OAG applications
. The data processing is done by SDDS tools hidden under the - SDDs files and “meta-applications”
Tcl/Tk layer - Reusing data and programs
- SDDS Toolkit for data processing and display . How you can do even more with SDDS Toolkits
- SDDS/EPICS Toolkit for EPICS-specific functions . How OAG software differs from similar EPICS clients
Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004 | Operations Analysis Group Software for General Users M. Borland, OAG/AQD, August 24, 2004

Accessing the Software OAGapps Main Menu

Hiscellansous

. . . . _/4 Genoria Comtrollers
Generic applications for controlling

Data logger review - |
thingS in EPICS Routine Oparaticns =]
57 Data Review -> |
Storage Ring == |

. For AOD, ASD, and XFD staff with
access to a Sun workstation, access is
via your workspace menu

Applications for accessing the accelerator storage Ring Kacts
. . Btorage Ring Physics bl |
Right-click on the background to data logs e Wi oo Vggtaa |
bring up the workspace menu Storsge Ring Stesring
Btorege Ring NEHs -3
3 Storage Ring BT Fesdback
Click on *“Accelerator Data” Storage Ring BE
PAR
H @ (1) BBt er -> |
Click on “OAGapps Lines Poutine operacions 3|
Linsc Physice Manu |

rf oun

Bave/Compare/Restors

Data collection, review, and analysis ™——— sz wusicies
utilities foftuire duretopmant =

. Others can download from our website:

Physics -
Powir Sugply -> |

Close BubMenus | K11l
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A Typical OAG-Style Application

14:23:18: Working..
14:23:15\ Remember: double-right-click to bring up context help J

Feint] Save mr | Bl | Expiat D

mum\ Buteons |\ mise. Y
Plam dg My entrey
Entry utd file selection support: [ home/oxygen/ BORLARD, myFi Lo, sdds
support ][/ home/oxygen/ BORLAND/myFile. sdds
isable button: a 5
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tdouble-right-click to

EnteyDes , Duttons Y, Misc.
Plain entry widget:
Entry widgst with file salection support:
Entry widget with command support:

Entiy oo ”

¥])heme/oxygen/ BORLAND/ myFile. adde
w|[/home/ oxygens BORLAND, =y Fi Le . sdds

Filter: [fhome/helios5/BORLAND/ oag/ apps/ sre/ Lol kapp/oagapps *

Directories Files

o [ |2D811ider (A

sk ADTFiltor { =)

3gcreanData/ ApacalibrateDCPs

cva/l APSCalibratePSTs

0. Common/ APELinachiagtonfia

O.solaris/ T

O.sclaris-spare/ APfHeasureTunes
AbsorberWatarieview
AlarmProbabilityAnalysis
AttendanceChecklist
AttendanceNotification
BEPMHiztWavaforngatup
BrorrControl
EMagFFTHonitor

|7 || BRaspEontrol | Vi
Sslaction: [fhome/helices/DORLAND/ O/ SppE/ Bre/ LoltKapp/Cagapp

[ox ] Fiater | cance |

Context-Help Feature

Working. . A
Remember: double-right-click to bring up context help _l
4

| Peisd| ave As... | Bmail .| Expasd Dialey... |

mum\ Buttona \ Misc. \
Plain entry widget: [My entry
Entry widgst with fils sslsction support: rl[/home/oxygen/ BORLAND/ayFile, sdde
Entry widget with command support:

Entry widget with enable/digable button:

brl.nq up & selection of
ands and to salsct
!ilu‘
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Foih| Sewns | mall | mepesd midey |
Enteyton | Bureons §, mise Y

Plain antry widget:

Entry widget with file selection support:

Entry widget with command support:

Entry widget with enable/disable button:

sddsedit /home/oxygen/ BORLAND/ myFile. sdds

~dataFilelist AND/myFile. adds
quk ~filenane o/ BORLAND/my P4 Lo sk
! ~filanane Vaen/ ICRLAND/=yFi e, pddn

quickipDsstatintios ~filename /homa/cxygen/ DORLAND/ =y ¥
sddsEzportData ~dataFilelist /home/oxygen BORLAND/myF:
g 2emacs /home/ozygen/ IORLAND/ =y File. sdds

drpad fhoma/oxygen/ IORLANDY myFt 1e. adda

wddsquery /home/oxygen/ BORLAND/=yFile. sdds
sddslatrean -rove a‘momwtm{!ﬂslmm’
Custom command.

. Select file
. Select recently-used file
. Launch another application using given file
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Why All the Files?

. OAG applications require input and output filenames as
part of data processing

. Some feel this is inconvenient or even bad software
design
. However, using files
— Lets user name and identify data and results

- Creates open-ended “meta-applications” out of many
small, simple applications

- Lets anyone add to the application suite

- Avoids getting trapped by software that doesn't do what
you want
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Higcellansoun

Generic Controllers == ||| [ Alare lsgger review.. .
T = T Access archives of
famian fpenion ) s fugarea accelerator-related data
SR Data Review —;| Glitch dats review...

Storage Ril == ||| | Raview PEM Error and Astivity Leg... . .

Scol:n mx Enobs -2 || Alare prebability snaiysis... -RE\“eW alarm hlstory

Storage Ring Physics - || Bearch ainrs review,..

Storsge Ring Power Supplies - || Extanded monitor data review...

.Review signal values

Storage Ring Stesring == || oara 1cg comparisca...

Storage Ring NPMs =» || Bearch data review... H H

Storage Ring BT Pesdback > || opt data review... -Review hIStory Of
Storage Ring RF = ||| 1njector Beam Time Raview... setpoint Changes
AR = ||| check data 1oggers...

Dooater > ||| Astis i

.Review glitches

Linac Foutine Operations

2| | Clowe bubMens | Kild|

Linac Physics Meni

.Find process variables in
the data loggers

rf gun

Zave/Compare/Restors

2008 utilities

Software development
Phyaice

Powsr Sugply

Close SubManus | Rill|
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Alarm Logger Review

. The alarm logger review utility allows
- Reviewing alarms by subsystem and time period
- Finding alarm times, severity, and status
- Viewing related information (e.g., status bits)
— Histogramming alarm density
- Look for overlapping alarms
. We monitor alarms on 14k process variables

. Private alarm logs also supported
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Alarm Logging or ALH?

. ALH (ALarm Handler) is a GUI for alerting operators to
alarms

. ALH logs data, but
- Must have GUI open
— Not space efficient
- No analysis tools
. sddsalarmlog provides
- Background logging
- Space-efficient format
— Sophisticated analysis and review tools
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" - - ” - .
Monitor Data Review” Application
= T il
System tabs __|
T Bl ] s sy |
Dara group
sm ) Booseer \ Pur | Linse b wise

 UTS Power Supplies + Fun Control
.~ Beam Charge (Gun to PTB) + Weather
- Boam Charge [LTP to SR) « Injector 10C
- CA Diagnostics
+ Frontend Beamline
- Liguid Mitregen Distribution Systes

Data group . petiie Hiats via)

selection S © El R I Gl
* Process Water/Alr Temps custom p|0ts
w RF dun

- + RF Test Stand
Time-span © Radtation monitors Export
H S~ Date/Time Range of arast
selection S~ Starting date/time (yesr, month, day, hourf/ [Z00i [ 3 data
s i o } A ]
| : Select pre- R o AR (e iahE ey b
Prant defined plots ToDAY | =DAY | sDAY
| mour nisrooman | Tiem WiFToGAN| Pea MISTOGRAS| TOTAL COUNTH | FEENTOUT | FOVER SUMFLY TRIP | GVIBIAP ARALTATE | EMASLE p \‘_xfl_egr_u;:__v_lf-‘!—.—._
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Preset Plots Dialog

Layour Bparsing
* Mees

Plot modifiers

Preset plot choices
(select one or more) =—

For example, select
“Zone Air Temperatures
(sep plots)”

Apply Filter
M1

Button to actually make plot =——= bioe 3o

Show_command Tone
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Operations Analysis

: Operations Analysis Group
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Mission Statement

The mission of OAG 15 to apply integrated capatilities and sxpenence in accelenator physics, accelerator eperaion, accelsrator smulabon,
and high-livel softwars to the opersion, g, cithe

1. Dovelopment, maintenance, and appiication of sofbware for highly-autoenated, highly-1eiadle accesrator cperation, data collection,
@agnous, and expenmentabon

2 Dwvelopmant, maintenance, and applicafion of softwico for accurate, Smely smulation of APS accelseator systems

3. Development and exploration heough simulabon and expenment of innovative ideas for accelerater enhancements 1o iImgrove e
qualty and reliskity of beam delivered in ugers

.

Integgration of knowledge ey of accelerator subsy 10 pr
accoleraior operations and modécsbons

adice and decisions on =

Graphics Gallery

P fthe APS bunch compressar,
n,

E Hop-Up run

Current APS SODS plots. [Link maved i Operabons tah |
Storage ring current and lifetime. (Link moved 1o Oporatons ek |
APSRF Fleld

G 3 A -2 [0 Decomant Dore {f 848 1ecr) +‘|;1
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Exporting Data

In this case, “sddsExportData” is launched from the data review
application to allow exporting the selected data.

Data fram Proc
B data files

Water/Alr Temps logger.
od by parent.

S

| messt| mave ms | Emasr | Eepust miasy |
S Input File Operaticns
| tnelude colums: [Time,*Zonet| |

Elz=ludn colume:

| soan eites) | sast soan |

E Cutput File Operaticns
Tims filtar:
gtart (¥/M/DIH):
End (¥ M/D/H) 2
Bparaing: Q 1 \r Zv dv 8vl6 v 32

Output type|+ SO0S . Text ., Plain spreadsh « CAV spreadst « Cld-style cav|
Filanams or smail sddress: | -y

Export | Email

Exporting Data

Water/Al
by parent.

1. .On.PI'Dé
a files p

| messt] mawe i | mmaid | mephed piades |

Input Pile Ope:

:'Incluﬂé colums: |r1mu, * Toqes|

mps logger.

S

1l

o

|Exclude colume: [
| BeAN PILe(s) | Past scan

Tima filtar:
Start (¥/M/D{H)
End  (¥/M/D/H)
Sparaing: T
output type

Filanama or smail sddrass: |

Export | Email

(0]
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The air temperatures for
all zones were selected.
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Export Selection List

|

PW:
PW:
PW:
PW:
PW:
PW:
PW:
DW:
DW:
oW
P
P
P
P
Y

Ly o vy B o v o v I ey B 3 Y B B 5

Close

Sectorl /2ZoneTemp

Sectorll/12ZoneTemp
Sectorl3/l4ZoneTemp
Sectorl5/16ZoneTemp
Sectorl?/18ZcneTemp
Sectorl9/20ZcneTenp
Sector2l /22Z%cneTenp
Sector23/24ZoneTenp
Sector25/26ZconeTenp

:Bector2/28ZoneTemp

fector29/30ZoneTemp
fectord/dZoneTemp

fectordl/32ZoneTemp
fectordd/3dZoneTemp

iBector3h/36ZoneTemp

4

Clear | accept | select all |
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Exporting Data

|gzanning Jhome/heliss/osgbata/meniter ing/ pr i ao04-zzzf§
1-0809, 92

|combining and ssrting,

|21 items chosen for eapert. %

| roant] tewonr | mail | mepamt 3iadsy

Input Flle Operations
Includs columme: [Time,*Zonat
Exclude colums: |

SCAN FILE(=) I FAST SCAN

Time filter:
Btart (¥/M/D/H)t
End (e HADAH)
Sparsing: |+ 1 < [} v 8:, 16 . 32
output t\fp‘.it s ;-r.':c'_v”nnm -;p. b ~ 8V 8p e Old=style CBV

T BORTAND, e medds] |=i x|
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{Cambining sorting.
1 items an for axport.
Dats ezparted,

uiah] gees s | measd | wpied wicley |

Input File Operations

with Exported Data

|tnciuds columns:

tma. tTene”

Exclude columns:

BCAN FILE(s) | FAST SCAN

Time filter: + 1
Seart (T/W/D/H):
End  (¥/W/D/H): [Z004

—

Sparsing: |# 1 o 2 o 4 . 8 . 16 32

Output File Oparations

Outpat type|# S008 .. Text . Plain sp
Filenase or smail addres;

Export | Email|

[ heme/ oxygend BORLAN

File Zalect...
Selact Recent...

sddsedit

quickSLOOplor ~dataFilebist /home/caygen/ IORLAND/ sonsTesp. sdds
L et

sdds

Hemucy

dtpad /b

sdds

sddsquery /homa,

pddslstrans ~rove

Custom

/ouypgen BORLAND/ tonsTemp. sdds

sddn
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Migcellnnseus

Ganaric Controllers

Data logger review

Btorage Ring

-]

Storage Ring Kncba

Storage Ring Physics

ftorage Bing tesring

Storage Ring BPMe

ftorage Ring AT Fesdback

dtorage Ring BF

Gava/ Compara/Rastors

Quick Momitor.

Quick Waveform Momitor...

Experiment Designer...

Quick Rxperisent...

Quick sddsplot...

Quick SO8 fitting...

Quick SCOS DOF,..

Cuick SOOS Stacd

Bdit BO0E file...

Export BO0E data...

Convert text file...

Quick Controllaw...

(Compute Irveras Responze Matrix...

o

Banponne Matriz Hassuresent...

S0 30 Plottar...

BTOS Image Reviewer...

Abtic

8008 uriiitien

Fower Supply

Close BubMenus | Ei11 |

Close SubMenus | Eill
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“Quick” interfaces to
basic SDDS capabilities

.Graphics
.Fitting

.Digital signal
processing

.Statistical analyses
Edit
.Export/import

Input file preset by

Do the analysis
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Example of FFT Results

theard Dri

iver

Platsof20
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export application  JAeilename: [fhome/osygen/BORLAND/ zoneTem . sdds -
Variables
Select independent Independent variable: [Time RaTaaEe
and_ dependent Conversion: |-, nene ., minutes -, hours # days
variables _
D@PGM“I variables: I
Specify output ——— Gutput £ile: [/home/oxygen/ BORLAND, zoneTenp . £ £1] e
file and gparse data interval: m
processing 11"2” o pad"i - Tr“nn.'\;: ~ Pad . Noither
parameters Window: |# Hanning ., Welch ., Parzen . Nens

and display results—]

“‘quick SDDS DSP”: Digital Signal Processing

1 7 . i

:Gactor3dd/IdZon

qurﬂs E .\» or a Je

Print| fave ns.. | Bwail .| Expand nialey
rrr \ e\, ToRiLeac | FORiLter

Miscellaneous: | Normalize W Suppressaverage . FullOutput . PEDOutput

Plot style: .. Lin-Log #* Log=Log .. Log=Lin

| Copyp——4 fun | Padisplay
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To make it more
interesting, look
atall 172 AHU
temperatures for
the experimental
hall.
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More DSP: NAFF

AHUSL B..onur.nlv?DH?ErPS!‘u“T amp, &1 AHUS18:
Hll""llnl wamm y —tarminatedea

1 lflu.;me.-'..nc. gen
naff —.xn'Je\':-..-nn.s-ml'.:m,‘?h;se ~deg., E "'1‘94110 23,
ot save ns Enail .. | Expand Dialsy

e rw TR dear | FORiLtec

/home/ oxygens BORLAND/ AHUTemp ., sdds -
Variables

Filename:

Independent variable: [Time

Belect...

Conversion: |.. none .. minutes .. hours & days

1umng9 IDEFPS0S TTamp, ' Galack. ..

Dependant variables: [G:AHUSO0S

output file: [/home/oxyganlD/BORLAND, AHUTAmp. natf | =
Froquencies: 1
Truncate: |# Yes .. No

Pragentation: .. Straight + Compact

Alphanumeric .. Frequency - litude
Sort (compact pressntaticn): |~ Ph o bk o oo

» Fhase 4 Significance

Copy Fun | Redisplay |
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NAFF Reveals a Wealth of Information

“quick SDDS Statistics”

quickSDOSStistics

. Histograms
. Statistics

computation
. Outlier analysis P T T T
. Correlation screlate |, Statistics | ouel

analysis =
Input for histogram 7 g

is the output from
NAFF analysis.

The idea of using
one program's
output as another
program'’s input

is central to SDDS.

.. | Pun| Redisplay |
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Sample Histogram Results
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Searching for Correlations
S ————

Fuint| fave Av | Email .| Expand bisiep |

aatoqeam b Corcelate atistica Y Dutlier
| Hantar ||\g| \, Duklier )

Filename: [/ho = AHUTemp, 3dds -
Search for HRELRIIES
correlations w CutsidedirTerp Select
with outside Dspendant variables: [3:AUSOSColumnBYIDEFFS0STTemp,  Salect.
air temperature | Sutput fite: [fhome/oxygent 0/ SERLANG/ AiTomp . k. cor -
Rank-order correlation: | Yes o No

Ramove outliers: |.. Yas & Ho

Dither amount for scattor plots: 0.005 -
Correlation limit for scatter plots: 0.5
Hake 2D Histograms: . Yes + No

1 copy...| Run| Redis

lay
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Correlation Analysis: Experimental Hall
Temps. with Outside Air Temp.

Printout for SDDS file /home/oxygent(/BORLAND/ANUTenp. sdds, cor T

Corr.coef,  cCore.Signif. Correlaterair

0. 0.000 G:AUA1dCoTum ﬂbﬂH’/NFDH FHTAlqs CutEidaAiTTenp

0. 0.000 Tamp.CutgidadirTenp
m'zaup cuts idekirTenp

0.79

0.000

202 Tenp. Out s idedlirTemp
21BTemp. Ours idedirTemp
PSLT2T Cuteid

P51 75 Temp. Outs idedir Temp

1 171 Tamp . CuteidadirT:
0.7 n 51 TETamp . CuteidadirTamy
0.7 n 5201 Tan st g idedir Temp

T 196Tang

|

.

=

=

o7 101 4F P!

6! 1DZTFP!

B B TER

-6 1DZ6FF!

.6 IDEGFP!

-BBT 2 25 PP
0. 684 0.aa0 2. OutpidalirTesp
0,682 0.aa00 2. OutpidakirTesp
0. 680 0.000 3 >.CutgidedirTeap
0,676 0.0ag TFPS195Tonp .CutsideAlir Tenp
0673 0.000 1M1 1 Cotmmt 2D TDE1 FE1 437 s Ot & 1d0AT 1 Tem
0,658 0.000 03 AHUSL 6o lumn] 561031 FP521 TTenp. Cutsidedir Teap
0,657 0.000 0 AHU506Co1umIG ED1 L PRS0 77 Tenp . Cut s idehirTemp
Print | Print... | Export test...| Email,..| Esport SCOO... |
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Statistics Computation

swe me | Baatt | s sue |

Ristogrna Y, ¢

\
elate b Statisties ) dutlie Y

Filename: [‘home/s:

variables
Data variables: &:AHUSOSColum@9 ILSFFS05TTenp, Select...
oukput filas ame/ oeygenl 0 BORLAND, AHUTamp . 2445, atat |=

W Mean W Median W Standard Deviation

Compute: 5 . .
J Sigma W (uartile Range | Decile Range
# Nams .. Maan .. Madian

Sort by: | Standard Deviatien . w GQUArtile Rangs
~ Dacile Range

copy. .. | [Bun | Redisplay
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Correlation Scatter Plot Example

= MPL Qutboard Driv
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Statlstlcs Result

: R
Ibrintadt for 2008 f1le Theme/ oxpgen] 0 BORLAND/ NI Tamp, sdda . atat N

Dats Hoan Median e ceangs Units
L | 2 F ¥

deAirTemp

outsls 73,6077
G2 ANISE 3001 usn] IEIDZAFPSE TD Tang 145,083

8.68162

Temp.
Tamp

iTam

Tar
5081 Tanp
Tang

1} MnJ 'I°m1um1!siﬂ!luFM!mrnqa
G urlsnﬁmnumel‘

T03sFbsaditemy
umnl I8 ID2SFPS1 76 Temp
o5 Tumni 331035 FDS e
Colusnl 241 FRS] S0Ta

_ol'JmSSMZFP:ﬂTbl’e
DESFPY iT-il'nq)
v.‘,~551r-em>
PS106Tomp
f‘ A!II]\ 300 1u=n] Y FPS179Tampy
£ AMUISO T O Jusnl 0, IFPS09] Tangp
C.Musﬂgcoiuml' J‘S! 19Temp
O AHUS0TOo Y umn 92 Tamp ’
G MIUSQB\&.!II:H] 'OIHIG thOd \'eup 0. 793457 r /!
1ose | Prine | Prine...| Export text... Export 800%... |
Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004

10



Migcellanscus

Genaric Controllers = Quick Monitor...

Data logger review = Quick Waveform Momitor...

Routine Oparaticas =+ ||| ssperiment Designer...

1R Data Review | 12 rlment ... “Q H ”

= fus | prrrrr————— uick” interfaces to
Storage Ring Kncbs ==||| eutex stoe ficeing. .. baSIC SDDS Capabllltles
Storags Fing Physics =} ‘outcr scos oee. ..

Storage Ring Pover Bupplies  —» || guick soos statistics... H
T | e | .Data collection

Storage Ring BPMe =+ ||| ssport soos data... |

ftorage Bing BT Pesdback =3[} scomvert: taxt fitwiss | .EXperiment eXeCUtion
Storage Ring RF = | quick = |

AR 5| compsite tnveras Responas MAETiE. .. |

Boostar =2 || ouick Response Matriz Hessurement... |

Linac Routine Operations ==l soos 30 Plotcer... |

Linac Physics Menu ]| ezes 1mage meviewer...

rf Oun ==l actic = |

Gave/ Cospare/Restare =->

408 utiiitien e

oftuars devalopsent =

Physics ==

Fowsr Bupply eal

Closs BubMenus | Ki11 | ] !

Operations Analysis Group Software for General Users

Data Collection

. quickMonitor
- Interface to basic features of the program sddsmonitor
— Time-interval-based data collection

. quickWaveformMonitor
- Interface to basic features of the program sddswmonitor

— Time-interval-based collection of waveforms and scalar
values

. For more sophisticated applications, one can use
commandline SDDS tools...

M. Borland, OAG/AOD, August 24, 2004

SDDS Data Collection Capabilities

. Capabilities include
- Time series logging of values and statistics

- Glitch-, alarm-, or trigger-initiated logging with pre- and
post-event samples

- Synchronous and quasi-synchronous logging
- Logging of changes to values
- Alarm logging with related data capture
. Input files for these programs are largely identical
. All APS accelerator data logging uses these tools

. See our web site or later talks for more...

Operations Analysis Group Software for General Users M. Borland, OAG/AQD, August 24, 2004
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guickMonitor

Press ADD to i
Loaded oonfiguy ’ _J
|

{8earching. . .
[Runnin (SERPTET T

[
+TML: intensityM
b | cooak | PV name: [ndb FCl:intensityM
poeTe | commn | BV nome: [ndb °C2: § ey
oo | cumn | PV name positionM
BELETE | eleih | BV name: [ndbiil ssstcurrantc PV readback: [mdb:Hl:estCurrentc
ant BV readback: ndb:HI:=etCurrentC
PV readbacks [m
PV readback: [mib:Ha:
PV raadback: mib:is:gatCurrantc I
200
Intetval [ 0.5
BLopst [t200
ot 1161 #[/home/ 2 xygen/ BORLAND/ V1 inac/menitorDatall . s34
RUN | WEW... | CLEaR ALL| SAVE CONFIG... | TOAD CONFIG... | WAME CAPTURE... |

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004
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Fe PV names for meeitoring

Prast] sem as | meall | Syt wiasey |

Ere | jsma| PV names [mdb:Fol: inten:

o]

Interval (si: i
Weapa1 LI
outpar file: =

RN | WM., | CLEAR AL | BAVE CONFIS... | 10AD com

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004

X-Fosttion (am)¥-Position (me) QEEEE

quickMonitor Run Dialog

]

ik Conmnand ol
itor /ftmp, TObcrlandd /home/cxygen/BORLAND/v1inac/monitorDatall. s
—erase —interval=0.5,58 —steps=1200 —verbose —getunits=force

Etep 0. Reading devices at 0.020153 seconds.

Flushing data
tap 1. Reading devices at 0.520695 seconds.
Flughing data

step 2. Reading devices at 1.020768 seconds.
Flushing data

I;t.ph . Reading davices at 1.520691 saconds.
lus]

ng data
gtep 4. Reading devices at 2.020931 geconds.
Flushing data

it ., Reading devices at 2.520694 seconds. /
ng data

?lgh'

Iz

v =
Plot /home/oxygen/BORLAND/v1inac/monitorDatall, sdds |1 Log

m Cancel | ASrt | 'prine | Bwail. .. | Eave as... |

Operations Analysis Group Software for General Users M. Borland, OAG/AQD, August 24, 2004

quickMonitor or StripTool?
. StripTool is a popular EPICS client for time-series
sampling

- Convenient interface

- Scrolling plots of the data
. Use StripTool when

- ~5 channels or less

- Primary interest is seeing the data

- Note: StripTool can dump SDDS data
. Use quickMonitor when

- More than ~5 channels

- Primary interest is analyzing the data

- quickSDDSplot can perform “movie” plots of updating

Homework: Analyse the Vlinac* Simulation

= &

Intenaity (wik)

Use quickMonitor to collect data on all PVs.

Use quickSDDSplot to review signals: Final current (FC1) varies with time.
Use quickSDDSStatistics to look for correlations with FC1: Cathode
temperature is highly correlated.

Use quickSDDSDSP to look for frequencies: Clear 60s oscillations!

*N. Arnold, ASD

Operations Analygis group Software for General Users M. Borland, OAG/AQD, August 24, 2004
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Experiment Execution:
uickExperiment

. Limited interface to sddsexperiment
. Perform 1-D experiments with several (ganged) variables

. Measure any number of readbacks, with averaging and
statistics

. sddsexperiment offers more

N-dimensional experiments

Verification of response of variables
Test limits to ensure data quality

Script execution

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004

Example with Vlinac

ADD to enter more PV names for measursementz and v
ADD Lo enter measurément or variable PV names 3

i
|Running. ... {startsd Sun Aug 22 16:10:%7 CDT 2004)

.ru.l] dave ha | Bmail .| Espesd Blaley. .

Axilen
v sddsexper iment
omont data loaded from .-’hono.-’oxyz_;mn)’m]mn}v]mw.-’qulrmxprrmrnr LmaT . J
A

A4d nine | copy bine| Lesd. .. | savé. ..

\ vaskabilen A\
Intormeasurament interval (s 0.5
DL | Goown | PV: [mabiCIiintansityk  fa. to avaragald0  |N stddev M sigma|
BELETE | CLENh | BV [mdbs FCT 5 intens ity no. to average[J0 W stddev W sigma
OELETE | eLenk | Py b FC2 5 intensityH 0o, to average[30 (W scddev m sigma
oeeve | eten | pv: [ndbiPHE NipositionM no. to aversge[50 stddev W signa
DELETE | ‘CLEAR | BV: [mdb: PNI s ¥1poait ionM ne. to avaraga[30 o - u!w':

Variables Tab

|Press ADD to enter mors PV names for measursments and v 102 l
ADD Lo enter measurement or variable PV names sexperinent
|Maasurement data loaded from .-’hono.-’oxw‘;m{n'mlmnfvlmw.-’qulrmxprrmrnr LmaT .
|Punning. ... (startsd Sun Aug 22 16:17:19 CDT 2004
V)
| .tlll‘ Bave Ra ! Email. ! E.‘ ﬂhhl
b mlwla-\ 5

ateps: 15
Post change pause (5): Is
DELETE | CuLERR | Bv: fadE T :set Currents Initial: [-0.5 Final: 0.5 W Relative|

4
Add Line | Copy Line
Operations Analysis Group Software for General Users M. Borland, OAG/AQD, August 24, 2004
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M. Borland, OAG/AQD, August 24, 2004

Parameters Tab

| atat] do ma | iz

et}

ADD to enter more PV names for measurements and 1
|Press ADD Lo enter measurément or variable PV names fo suxper iment
:ﬂn\’urmon: data leaded from .-’honl‘-."oxyuon{))’)ﬂi])dilb’v]lnaca’qulrLprm’lmrnr men .
|Running. ... (startsd Sun Aug 22 16:10:%7 CDT 2004)
A

Input file: |/t
output £ile: w[/home/oxpgen, BORLAND/HI Eeanil

Commant : [Scan of H1 corrector.

RUN| NEW... | CLEAR ALL| CLEAR MEAS | CLEAR VARS |

= ]

MAME CAPTURE. .. ||

Operations Analysis Group Software for General Users

M. Borland, OAG/AOD, August 24, 2004
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Use quickSDDSFit to Look at Results

DataFit

Provides
polynomial,
exponential,
and gaussian
fitting and
display.

Independent variable: [n
Dependent variable: [nd

Daperdent variable sigma:

Sparse data:
Revise orders:

Normalize:

FLOT DATA | FIT AND FLOT

Spocify sigmas: .,

Tes ¢ No| Interval:

- Tes # No| Threshold:

.~ Tes & No| For order:

lsip

ate eigman:
Kesp generated

-~ Esop largest

w Eeep smallest

Absolute - Fraction # No| |+ Mo

Value: [0

DETAILED FIT HISTORT

Operations Analysis Group Software for General Users

M. Borland, OAG/AOD, August 24, 2004

Intensity Data Is Bi-Linear

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004

Linear Fit to One Side

MPL Cuthoard Driver

Operations Analysis Group Software for General Users

M. Borland, OAG/AOD, August 24, 2004

Experiment Execution:
ExperimentDesigner

. Allows designing complex experiments that involve
- Initialization
- Execution sequence
. User interaction
. Coordination of external programs and scripts
- Finalization
— Postprocessing

. Configurations can be saved and executed as a script with no
interface

— Allows N-dimensional experiments

M. Borland, OAG/AOD, August 24, 2004

Operations Analysis Group Software for General Users
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ExperimentDesigner: PV Panel

figuraticn loaded from file fhome/cxygen/ BORLAD/ w1 / ED0L fmen ik

loaded from /home/oxygen/BOR] Da’vlinaca’EDDl.f.xec\n ion
=na pous left {5008_GatColum)
friac/ E001 f changecon

ProcessWariables || Inieinlizatien ) Postprncens
PV f Equaticn Minimun

HI et CurrantC

Bquat fon | cat

.o | (a4 Paraserer]

M Procesp) Variable ... | Add Equaticn
|

INITIALIZE [ FUN l TIALIZE+RUN.

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004

Experiment Designer: Execution Design

1l! Corﬂouration loaded from file )’holor’oxvqom’Wmmfvlsnac!mﬂlfmltolmms
18 Completely loaded from /home/cxygen/BORLAND/ vlinac/ ED01/ execyl

18 completaly loaded from .r)w_ma’osq'gm.rBonmr_\fwumcrmlrmnn;mnnel | =]
]
an | Smasl | Expasd busley |
2 . \ X A X
Staps[ls Intarval (=) [l Run Fostprocess after experiment? .. Yes % Mo
Output Dirsctory: B || hvomen /iy g end BORLAND) v 1 nnc/
Output rootname: [edunil
Experiment Descripticn: [Exporiment designer demc

P

"M Baac Bntry” button to add th
| Typa: mwmtn\

X
|Type:  MaltTime
|Typer  Readvalus
E'rwu FunFrogram
7|

484 Eweo Entry | clear

IH""IMWE’ M INITIALIZE+RUN | 10007 T CLEA m| NAME CAPTURE. ..

Operations Analysis Group Software for General Users M. Borland, OAG/AQD, August 24, 2004

Experiment Designer: Initialization Design

Corﬂouration loaded from file )’holor’oxvqom’Wmmfvlsnac!mﬂlfmltolmms
Completely loaded from /home/cxygen/DORLAND/v1inac/EDO1/ execul
completaly loaded from .r)w_ma’osq'gm.rBonmr_\fwumcrmlrmnn;mnnel |

Eeiat] Sem s | Sl | Empesd iaiey |

¥ \ \ \ A X
Press "Add Init Entry® to add the initislization wtaps.
PV name Readback n

set_valus orig_value tolerance

| [H 0 | e | pee | oot oesq [[3
| I It oo EE‘ Out Osig
fndb 1GVI spositionc [mdbzov ponuonn fl 1 fo.o ﬂlﬂl Gat Orig
[Baripes [axec sddncasr -restors /homs/oxygen/ DORLAND/V1 inacroont 19- bap o | nevene |
|Beript:  [axec maint ck =configFile m BORLAND/ v 1 aln _Twsar | oo |
Soript: | 1
|7

Mdd Inie Entry | clear

IH""IMWE’ FUN | INITIALIZE }

Operations Analysis Group Software for General Users M. Borland, OAG/AQD, August 24, 2004

Experiment Designer: Run Program Dialog

Program: [sddsEtatmon o sd.dlnannnr w sﬁd:lo;qer w uddlmni:er + sddsstatmon
Input file: |!hnmof0xygm.-’wRIMD.-’vlmacr”d nitor. in
Qutput Fils suffiz: [stat

steps: [30  interval (s=): [flb_;-ap;anﬂ_
[

User cugtom opticns:

_Cancel |

Output Directory: Bl .'wm(m”unmr

Output rootname: [edFunil

Experiment Descripticn: [Exporinent desigfpr demc

Pra add Ezec nlnr" button to sdd the sxsclrion steps in order

| Typa: sCont SETVIEN hrqopes | THSERT | DELETE | X
|Types M 7l | EETAI nss | TREERT | DELETX |

|Type:  Readvalus SETVIEN A s | v |

|Type:r FunFrogram | sETv TeeERT | nEETE

| A
A4 Exeo Entry | clear

IH""IM!ZE’ M INITIALIZE+RUR F CLEAFR m| NAME CAPTURE. ..

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004
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Experiment Designer: Output Files Tab

e P

Frun| fow s | Bl | Eped sl

Frocessfarishles | N A

RoadValue Oubput File: Thomeloy
RunProgras(sddsstatson) output Pile: [/homeiox

Select mecent...

sddzedit fhome/oxygens BORLAND/ v 1inac/ fedPunl -atat

quickSLOOplot ~dutaFilelist =, g DORLAND/ w1 dnac/ / edi ~sEat
QUiCKEDOBFit —filename ygen. EOWLAND d —stat
=filenane /T ygen/ BORLAKD/ w1 innc/ fedPunll ~stat

quicksbosstatistics ~filenams /home/oxygen/DORLAND/v] inac// edfhunl] -stat
sddsExportData —dataFilelist /homefoxygen/EORLAND/v1inae//ediunll-stat
semace home/cxygens BORLAND/ ¥ L inns/ edRundl -stat

dpad /home/oxygen DORLAND/ v1inac/ /edRunDl -stat

sddsquery /home/oxygen/ BORLAND/v1inac/ ediundl-stat

BAETSLEGRR ~FOVE [homASoXPIen/ DORLAND/ V1 1RAc/ fedRunDl —aLat

Curtos cosmard. . .

ITIALIZE | RUN | INITIALIZE+RUN CLEAR ALL | NWAME CAPTURE

M. Borland, OAG/AOD, August 24, 2004

topline:

Grouping

5 Bplit pages

» lsgends
- common offy

Miscedl.

s histogras

quickSDDSplot Interface

OB igma
CurrentCEtDay

¥ hot

ansityaoe
EenEityNE

\”“:':-'- Histogram Opticns
L Bins

Plet 1imits
= min, max: [0

¥ min, max

intensityHEItTeme

Upper Limit:
Dwvice Rapeat
ne  * Nevindows - ¥

- BEW Postacript
« Dolor Posteor

frbol .. PHG file (uhi
-« PHG file (Black)

Operations Analysis Group Software for General Users
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quickSDDSplot Output Example

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004

Mizcellansous

Generic Controllers

Daza’ legger review

Rout ine Gperations

07 Dats Review

Genaric Optimi

Btorage Ring

Tol Kncbs, ..

Storage Ring Kncbs

20 S1ider Pane:

Btorage Ring Physics

T Probe...

Storage Ring Fouwer

Storsge Ring Stesring

Storsge Ring URMs

Btorage Ring FT Fasdback

Btorage Ring RF

FAR

Bocster

L

na Bout ine Operat iony

Linie Physics Hena

rf oun

Bave/Compare/Restors

BODE utilities

Softvare davelopsant

Phyaics

Fower Supply

Operations Analysis Group Software for General Users

Set up a one-readback,
one-actuator feedback
loop

Set up and perform
optimizations

Change PVs in
oscillatory or ramped
fashion

Set up knobs and 2D
sliders

M. Borland, OAG/AOD, August 24, 2004
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m::,,ki.;m" 2 initial value: [-1 J
final value: r -
average: (a0 e 1/
Srint| Save fe. | Tmail | Expund Dialep. . | interval (3): |1 ke T o
Readback: post pause (8): b2 cathodeTemph
“ i Ac [59E: cathodeturrente ] steps : [s o SathorieCurrents I
The readbaCk IS the gHuu control Pv; | 1 gain factor: [U5| ] |
thlng tO be Stablllzed Pun Control Descript | reading type . Ave. .. Min. .. Max. # Midpt. A0 :
(Cathode temperature) Hold: . |r ) relative to original? [+ ¥es o Ko o
Change 1imi :n : { run... | | i
[0 - - T
The “actuator” is the @ :_ct:olnlll_ :r_m \ 'r?
control used to stabilize I ' e —
g : |1000000 %
the readback b : i
gamples: 1 ; rticnal
Mede: # Integral ., Properticnal e O PR o PR Aty
1 Log dats at every iteration frery iterat 1m1' .
Use “GetGain” button Tor
{0 measure response =l Add
T 1l
coefficient =
E SRR s | nfo G

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004 Operations Analysis Group Software for General Users M. Borland, OAG/AQD, August 24, 2004

e . v EJffectiveness of Feedback

- 230000=+01
ter changing waluss
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Generic Optimizer*

. A common requirement in control systems is
optimization of some quantity

. Feedback requires quasi-linear responses measured
around the desired point

. Automated optimization is useful when none of these
conditions apply

— Explores new territory
- Has advantages over manual tweaking
— Itis relatively slow

*Inspired by J. Lewellen's “amoeba” script.
Operations Analysis Group Software for General Users

M. Borland, OAG/AOD, August 24, 2004

Optimizer Interface: Variables Tab

randing. ..
reading Done

Frint] om | Buil | Gped ialey |

Warisbles | Mesmurenents Y Test Values | fun Control ' Log Fils ) Parsssters

peere | euean | PV [mdbiHI:satCurrente  lewer: [-2.50000 upper: [2. 500000 shange: [0.10000 {nfedal: gatnrfi [N
DELETE | cLEah | PV t lover 000 change: [0.10000 initial: gatn: i |
meiere | euein | BV [ Towers 500000 change: [0.10000 dnieials gntn[i |t
oo | cuoan | P lover 500000 change: [0.10000 dnftdals guint [T
BELETE | |cCEiR | V3 el H3 lower: 300 changes [0, 10000 initial: guin: 1 ;J,

. Any number of actuators (“variables™)
. Enter limits and initial step sizes
. Provide composite knob definition files

Example: Optimization of the Vlinac

. Deliberately mis-set all the correctors in the Vlinac
simulation

. Set up optimizer with
- 10 variables: the setpoints for all the correctors
- 1 readback: the final beam current
. Use Simplex method without initial 1D scans
. To reduce current ripple and noise effects:
- Use maintainReadback to regulate cathode temperature

- Average for 60 seconds

M. Borland, OAG/AQD, August 24, 2004
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Optimizer Interface: Measurement Tab
EEEES—— TN TEE——
|‘1’

r l.‘ndV.. Al
|

raading. ..
reading Dine

¥
Frint| g s | Bl | Eped Blaley
Warishles b Neasurements | Test Valves Y Bun Control Y Log Pils | Fasmeters )

peeery | clpam | PV [meb: P01t iptansityM  Unitgd| offest PV affpat: 0. 000000 waights [1.00000 14

ADD | LOAD Measurement PVe from file| SAVE Measurement PVe to file | Clear Measurement PVs

. Optimizes the mean-absolute-value (MAV) or RMS of
any number of readbacks with optional offsets and
weighting

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004
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Optimizer Interface: Tests Tab

= ot L

Eila Help
ready. &
bt
R T
Warisblen \ Measurements ) Test Valves ) Bun Comtral ) Log File Y, Pacsasters
BeueTe | cunan | Testpy: [mdb minimunt [1. 000000 max{mum[l. 000000 slsaptima: 1

—

EELETE | GLEAR | TestFY: [mdD ositiond  minimumi [l 000000 saximum(l, G00000 sleeptime: 1

limited fail times: (1000
A50 | Load teste from fils | SAVE tests to fils| Clear tests...

. Optional “test values” to prevent optimizer from running
when conditions are not right (e.g., no beam)

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004

Optimizer Interface: Parameters Tab

= olsmbehe
I ———
ready. Al

randing. ..
reading Déne

Frint] fow as | Bl | Erpesd mialey

Wariablen Y Messuresests Y Test Values Y fon Control | Log File ) Parsssters

Iterations: |500 tolerance: [0.0001 target: [0.0 average: (40
Intervalis)z [l Pauges): [4.00000 diwisions: |3 cycles: [1
Hothod
# Eimplex . 1D _Eimplex . 1DScan . squishive
HathodOpt dons
# maximize . minimize|  freshReading| W verbose |# mav . rms| J testValues | i runControl| . measScript

o | conrimis ]

. Simplex or successive 1-D scan methods
. User-specified averaging and post-change pause

. Can optimize with user script to compute penalty function

Optimizer Result

.51
7.0L ]
6.51 ]
6.0L ]

N = *

DaTERF0dICR T0dTsR T UTAoR T YTaTh T ddh

mdb:FCT:intensityM (mA)

Time starting Fri Aug 20 17:13:26 2004

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004
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Summary

. OAG provides a number of tools for the general EPICS
user

- Access to accelerator data logs

- Perform data collection

— Plot and analyze data

— Design and execute experiments

- Feedback and optimization
. These tools are interlinked by SDDS files
. Don't miss follow-up lectures

- OAG Tcl/Tk (R. Soliday)

- SDDS (M. Borland)

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004
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OAG Group Members

. Present:
M. Borland, L. Emery, N. Sereno,
H. Shang, R. Soliday

. Emeritus:

D. Blachowicz, B. Dolin, K. Evans, C. Saunders
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